180     XVH. G-EOMETRICAL AND DYNAMICAL REPRESENTATIONS.
condition or conditions before a model can be constructed. The most interesting applications of thermodynamic surfaces are those which refer to
(1)  a mixture   of two   components  when  the  pressure is kept constant,
(2)  a mixture of three components when the pressure and temperature are both constant.
For more than three components the proportions of which are capable of independent variation a model in three-dimensional space is no longer sufficient.
The choice of coordinates depends mainly on the problem to be studied. For a detailed discussion of experimental aspects of the problem the reader is referred to the many excellent treatises on physical chemistry.
For the purposes of theoretical discussion the best variables to take are the partial potentials of the components, with the temperature as a third variable if there are only two components. For practical purposes the variables should be so chosen as to specify the percentage composition of the mixture.
175. The partial potentials of the components as coordinates.
Consider first a mixture of two components a, 6 at constant pressure p, and take as coordinates
Then since by the properties of the mixture p is a function of pa, ^6 and T, the equation
(327)                                        p = constant
determines a surface which is the thermodynamic model of the mixture at constant pressure j).
Moreover the points of intersection of two or three sheets of the surface determine states of phase equilibrium between two or three phases respectively.
From the equation
— vdp + sdT + 2md\L = 0 it follows that the equation of the tangent plane can be written
(328)            (x - njma + (0 - ^)mb + (* - T)S - 0.
Hence if the tangent plane is cut by the plane 0 = constant, its trace on that plane makes with the axis of # an angle whose tangent is — ma mb and this determines the ratio of ma to mb, the actual masses in a unit .mass of mixture being got by puttinger.
